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CIT 3303: MULTIMEDIA SYSTEMS 

SEPT 2019/JAN 2020 MAIN EXAM 

INSTRUCTIONS: Answer question one and any other two questions 

Question One (30 Marks) 

a) What is Multimedia?         (2 Marks) 

b) Define the following terms: 

i. Pixel          (1 Mark) 

ii. Colour          (1 Mark) 

iii. Persistence of vision        (1 Mark) 

iv. Phi phenomenon        (1 Mark) 

v. Vector graphics         (1 Mark) 

vi. Augmented reality        (1 Mark) 

c) Given the following table of frequency counts, probabilities and probability ranges for the 

following characters: 

Character Frequency Probability Range 

A 2 0.5 [0.0, 0.5) 

B 1 0.25 [0.5, 0.75) 

C 1 0.25 [0.75, 1.0) 

 

What is the 4 character sequence for the arithmetic coding: 0.59375?   (4 Marks) 

d) What is noise in relation to multimedia data?      (4 Marks) 

e) State Nyquist’s Sampling Theorem.       (2 Marks) 

f) Describe the general considerations that affect the selection of the sampling rate in 

multimedia data. 

g) For each of the following media types: audio, graphics, images and video, briefly discuss; 

i. How sampling affects the quality of the data     (4 Marks) 
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ii. The cause of sampling artefacts      (4 Marks) 

h) What is the CMYK colour model?       (2 Marks) 

i)  Give one application in which this colour model is most commonly used and explain the 

reason.           (2 Marks) 

 

Question Two (20 Marks) 

a) Explain briefly why JPEG compression is not always suitable for compression of images 

that contain sharp edges or abrupt changes of intensity such as black text on a white 

background.          (5 Marks) 

b) Describe the main facilities required in a system designed to support the integration of 

multimedia into a multimedia presentation.      (8 Marks) 

c) What is the difference between reverb and echo?     (2 Marks) 

d) An audio engineer has been presented with a rare audio recording at an established concert 

hall. The concert hall is still in existence but the performer is not. The audio engineer has 

been tasked to create a new piece of music incorporating this recording with a new studio 

recorded backing. The problem is that the reverberation of the concert hall recording does 

not match the reverb of the new recording. How may the audio engineer achieve a better 

match to the reverb audio characteristics of the two recordings?   (5 Marks) 

 

Question Three (20 Marks) 

a) Name any five major factors to be taken into account when considering what storage 

requirements are necessary for Multimedia Systems.     (5 Marks) 

b) Briefly discuss the following types of the animation techniques that could be used in creating 

the animation.  

i. Cel animation         (2 Marks) 

ii. Tweening         (2 Marks) 

iii. Kinematics          (2 Marks) 

iv. Morphing          (2 Marks) 

c) Give a definition of signal-to-noise ratio.      (2 Marks) 
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d) How does the human eye sense colour? What characteristics of the human visual system can 

be exploited for the compression of colour images and video?    (2 Marks) 

e) Given a colour represented in RGB colour space as R = 0:4, G = 0:5, B = 0:3, what is its 

representation in the CMYK colour model?      (3 Marks) 

 

Question Four (20 Marks) 

a) Describe the four stages of a multimedia project from start to finish   (8 Marks) 

b) Define scheduling as used in animation.       (2 Marks) 

c) List any four challenges faced during scheduling in multimedia.  (4 Marks) 

d) Describe the utility of media compression in a multimedia project.   (2 marks) 

e) Outline how you could utilize MIDI in the following situations: 

i. A MIDI controller that has to be able to accommodate a range of values in excess of 

255.           (1 Mark) 

ii. A MIDI sampler has limited memory but needs to be configured to be play trumpet 

sounds at one instant but also violin sounds at other instants.   (1 Mark) 

iii. A MIDI controlled Avatar where the avatars limbs and facial features are required to be 

controlled via MIDI.        (1 Mark) 

iv. A MIDI controlled toy car where MIDI needs to control the starting and stopping of the 

car and also its speed.        (1 Mark) 

 

Question Five (20 Marks) 

a) Define multimedia authoring tools       (3 Mark) 

b) List three multimedia authoring tools       (3 Marks) 

c) Explain the utility provided by the authoring tools mentioned earlier   (6 Marks) 

d) Briefly describe the YIQ colour model.      (3 Marks) 

e) Explain how to achieve compression with YIQ in Analog NTSC Video and Digital MPEG 

Video.          (5 Marks) 
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CIT 3303: MULTIMEDIA SYSTEMS 

SEPT 2019/JAN 2020 SUPPLIMENTARY EXAM 

INSTRUCTIONS: Answer question one and any other two questions 

Question One (30 Marks) 

a) Briefly explain lossless compression and lossy compression and their techniques of 

compression          (4 marks) 

b) Why is file or data compression necessary for Multimedia activities   (2 marks) 

c) State the cause of temporal masking in the human auditory system   (3 Marks) 

d) Briefly describe, using a suitable diagram if necessary, the MPEG-1 audio compression algorithm, 

outlining how frequency masking and temporal masking are encoded.   (4 Marks) 

e) Explain the following terms in sound with diagrams 

i. Amplitude         (1 Mark) 

ii. Frequency         (1 Mark) 

iii. Analog sound        (1 Mark) 

iv. Digital sound        (1 Marks) 

f) What are the disadvantages of MIDI      (5 Marks) 

g) Define the following terms: 

i. hypermedia   (1 Mark) 

ii. sample rate   (1 Mark) 

iii. hypertext   (1 Mark) 

iv. JPEG   (1 Mark) 

h) State the various multimedia elements   (4 marks) 
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Question Two (20 Marks) 

a) Calculate the file size for the monophonic digital recording and stereo recording from the 

following information given: 5 second recording at 44.1 kHz and 16-bit resolution.   

           (6 Marks) 

b) Given two stereo channels of audio: 

Left Channel: 14 11 10 16 17 20 

Right Channel: 11 14 16 5 44 20 

i. Apply Middle/Side (MS) stereo redundancy coding to the sequence.  (3 Marks) 

ii. How may this result be employed to achieve compression of the audio signal?  

          (3 Marks) 

c) Describe frequency masking as used in MPEG audio compression,    (2 Marks) 

d) Briefly describe the cause of frequency masking in the human auditory system(4 Marks) 

e) Describe temporal masking as used in MPEG audio compression   (2 Marks) 

Question Three (20 Marks) 

a) What factors play a role in the development of multimedia information systems? What 

research issues are there? When do you expect the major problems to be solved?  

           (4 Marks) 

b) Give a description of the notion of information spaces?    (3 Marks) 

c) Indicate how multimedia objects may be placed (a queried for) in an information (hyper) 

space?           (4 Marks) 

d) Characterize the notion of hypermedia.       (2 Marks) 

e) Discuss which developments make a large scale application of multimedia information 

systems possible.          (3 Marks) 

f) Describe the Dexter Hypertext Reference Model.     (2 Marks) 

g) Give a description of the Amsterdam Hypermedia Model.   (2 Marks) 
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Question Four (20 Marks) 

i) A certain source emits symbols {A;B;C;D;E; F} with corresponding probabilities 

 

i. Estimate the Shannon entropy of this source.     (2 Marks) 

ii. Derive the Shannon-Fano code for each symbol.    (2 Marks) 

iii. Derive the Huffman code for each symbol.     (2 Marks) 

iv. Estimate the average number of ones and zeros required to encode symbols from the 

above source using the Shannon-Fano and Huffman codes you derived. (3 Marks) 

j) List any 3 sound editing operations       (3 marks) 

k) Briefly explain the quality of the sound based on your answer    (4 marks) 

l) What do the following acronyms stand for? 

i. SECAM   (1 Mark) 

ii. PAL   (1 Mark) 

iii. NTSC   (1 Mark) 

iv. HDMI   (1 Mark) 

 

Question Five (20 Marks) 

a) Describe briefly how noise present in a signal can be diminished or removed. (4 Marks) 

b) With appropriate examples, briefly outline the four broad classes of approach that one may 

exploit to compress multimedia data.       (4 Marks) 

c) Explain why lossy data compression is sometimes preferred over lossless.  (4 Marks) 

d) What advantage does arithmetic coding offer over Huffman coding for data compression?  

           (4 Marks) 

e) In a digital signal processing system, what are meant by block and sample-by-sample 

processing.          (2 Marks) 

f) Give one example of an application of each type.     (2 Marks) 

 


